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Amendments to the CMms 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. J . (witbdrawtj): A system for evaluating cmdiac perfbrmaxTce relative 

2 to perforraance of m intrathoracic pressure maneuver, comprising; 

3 an implautable medical device to indirectly sense blood pressme by 

4 directly collecting intracardiac impedance measures; and 

5 an analysis component to evaluate cardiac functional changes to the blood 

6 pressure in response to performance of an intrathoracic pressure maneuver. 

1 2. (witlidrawn): A system according to Gaini 1, wherein the blood 

2 pressure comprises at least one of arterial pressure, cardiac chamber pressure, 

3 syndic pressure, and diastolic pressure, 

1 3. (withdrawn): A system according to Claim 2, wherein the cardiac 

2 chamber pressure comprises left ventricular end diastolic pressure. 

1 4, (withdrawn): A system according to Claim I , wherein the 

2 implantable medical device comprises at least one of a bradycardia, tachycardia, 

3 heart failuie, therapy delivery^ and monitoring device. 

1 5. (withdrawn); A system according to Claim 1, furtlier comprising; 

2 at least one lead to coiJple to the implantable medical device and to sense 

3 at least one of the intracardiac impedance measures across tire tlioracic cavity and 

4 the intracardiac impedance measures across the heart. 

1 6. (withdrawn); A system according to Claim I, wherein the 

2 intradioracic pressure maneuver comprises at least one of a Valsah^a and Muller 

3 maneuver. 
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1 uhdiav\ n } \ s\ stem accoultng to Claim I , funhei compi i-^m^ 

2 an e\ aUiatK»n subcomponent to e\ aUuite at least one of overdaraping ami 

3 iinderdaiupiny oar diJL nnpedatKC response leLittv e to nonnatu c icvols 

1 K iiiKli<rt\\n~i A >ssteni accordmg to daim 7 lujihoi a>mpnsing 

2 u nottticatkm <>ubcomroncn; t^-> gcnei ate a notification responsive to the at 

3 ]easi one oi o\eidau!pmu and undeidanspshi, caTdiai. unjiedance response 

j 9. (withdrawn) A system accouimg to Claim 1. \\ herein ihotacic 

2 pressure is monitored during ttie intrathoracic pressure maneuver. 

1 i 0 (wuhdiawn): A system according to Claim 9, fiirther compusing 

2 an external pressure monitor to define a confined volume configured to 

3 receive a forced exhalation and to measure the thoracic pressure rektive to the 

4 confined volume. 

1 1 L (withdrawn): A system according to Claim 9, further comprising; 

2 a tlioracic pressure sensor to intemaily measure thoracic pressure. 

1 12. (withdrawn): A method for evaluating cardiac performance relative 

2 to performance of an intrathoracic pressure maneuver, comprising: 

3 indirectly sensing Wood pressure by directly collecting intracardiac 

4 impedance measures through an implantable medical device: and 

5 evaluating cardiac ftmctional changes to the blood pressure in response to 

6 performance of an intrathoracic pressure maneuver. 

1 13. (withdrawn); A method accoidrng to ( lanii 12 sUieieui the blood 

2 pressure comprises at least one of artenal pressuie, cardiac chambei piossinc 

3 systolic pressuie, and diastolic pressure. 

1 14. (withdrawn); A method according to Claim 13, wherein the cardiac 

2 chamber pressure comprises left ventricular end diastolic pressure, 

-3- 



Respoiise to Restriction Requirement 
Docket No. 020.0327.USXJTL 



\ 15. (withdrawn): A method according to Claim 1 2, whterein the 

2 implantable nicdica! de^ > v > Ui. ^p-^- L ) ^ of a bradycardia, tachycardia, 

3 heaxt faikue iherapv dcSivers and i lonnonnif i. ^ \ icc 

1 lb {uithdiauni A mcihod accouimg to Claim i 2 hiiiher cODipitsing 

2 icnsinu at least one of the mtiacardiac iinpedance mca^utcs a<. j oss the 

3 thoiacic i.d\ U\ and the inuacaidiac nnpedance nieasuies atio^s ihe hvAii 

j 17. {withdrawn): A method according to Claim 12, wherein the 

2 intrathoracic pressure maneuver comprises at least one of a Valsalva and Muller 

3 maneuver, 

1 i 8. (withdravvit): A method according to Claim 12, further comprising: 

2 evaluating at least one of overdantping and underdamping cardiac 

3 impedance response relative to nonnative levels, 

1 1 9. (wididrawn): A method according to Claim 1 8, fiuther comprising: 

2 generating a notification responsive to the at least one of overdamping and 

3 underdamping cardiac impedance response. 

1 20. (withdrawn): A method according to Claim 1 2, furtlier comprising; 

2 monitoring thoracic pressure during the intrathoracic pressure maneuver, 

1 21, (withdrawn): A method according to Claim 20, further comprising: 

2 defining a confined volume configured to receive a forced exhalation; and 

3 measuring the thoracic pressure relati ve to the confined vohune, 

1 22, (withdrawn): A method according to Claim 20, further comprising: 

2 interimliy measuring thoracic pressure. 

1 23. (withdrawn): An apparatus fm evaluating cardiac perfmnance 

2 relative to performance of an intrathoracic pressure maneuver, comprising; 
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3 means for indirectly sensing blood pressiue by directly collecting 

4 intracardiac impedance measures tbtough an implantable medical device; and 

5 means for evaluating cardiac functional changes to the blood pressiure in 

6 response to performance of an in trathoracic pressure maneuver. 

1 24. (original): A system for assessing cardiac perfonnance througli 

2 transcardiac impedance monitoring, comprising: 

3 an implantable medical device to directly collect intracardiac impedance 

4 measures; 

5 a coneiation component to correlate the intracardiac impedance measures 

6 to cardiac dimensional measures relative to performance of an inftathoracic 

7 pressure maneuver and to group the cardiac dimensional measures into at least 

8 one measui es set corresponding to a temporal phase of the in lrathoracic pressiue 

9 maneuver; and 

10 an analysis component to evaluate the at least one cardiac dimensional 

1 i measures set against a cardiac dimensional trend for the corresponding 

12 intrathoracic pressure maneuver temporal phase to represent cardiac performance. 

1 25. (original): A system according to Claim 24, wherein the cardiac 

2 dimensional measures comprise at least one of cardiac stioke volume, left 

3 ventricular ejection fraction, lefi: ventricular end diastolic dimension, and left 

4 ventricular end systolic dimension . 

1 26. (original); A system according to C laim 24, turtlier comprising; 

2 a history snbcomponent to evaluate a history of cardiac performance 

3 representations; and 

4 a trending subcomponent to recognize a trend within the history ittdicating 

5 at least one of caidiovasculai- disease absence, onset, profession, regression, atid 

6 status quo. 

1 27. (original); A system according to Claim 24, furtlier comprising: 
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2 a chaiacteristk signature fbimed with the cardiac dimensional trends over 

3 tiie perfonnance of the imratboracic pressure maneuver; and 

4 a comparison subcomponent to compare an overall cardiac dimensional 

5 profile comprising the at least one cardtec dimensional measures set to the 

6 characteristic si^iature to form a cardiac performance assessment, 

1 28. (original): A system according to Claim 27, further comprising: 

2 a predefined threshold with the compaiison module to analyze the cardiac 

3 perforaiance assessment relative to the predelmed tiireshold. 

1 29. (original): A system according to Claim 28, further comprising: 

2 a notification generated responsive to the cardiac performance assessment 

3 subvStainialiy non-compiying to the pi:edefmed threshold. 

} 30. (original): A system according to Claim 24, w'^herein the 

2 intrathoracic pressure maneuver comprises the Valsalva maneuver, furtlier 

3 comprising: 

4 a collection subcomponent to collect the intracardiac impedance measures 

5 relative to performance of the Valsalva maneuver. 

i 3 L (original); A system according to Claim 30, fxirther comprising; 



2 a phase subcomponent to specify four phases physiologically 

3 corresponding to the performance of the Valsalva maneuver, comprising defining 

4 Phase I corresponding to initial strain, defining Phase II corresponding to strain 

.5 diuation and cessatiofi of breathing, defiTiing Phase III conesponding to stia'm 

6 discontinuation and resimvption of nonmal breathing, and defming Phase ! V 

7 corresponding to recovery, 

1 32. (original): A systeirj according to Claim 3 i , further comprising: 

2 a trending subcomponent to identi ty sax overshoot of the cardiac 

3 dimensional during the Phase IV. 
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} 33. (original); A system according to CJIaim 32, wherein the tretidiiig 

2 subcomponent further comprises idemifyiiig an increase of the cardiac 

3 dimetisiona! during the Phase I, identit\'i«g a txansierit decrease of tire cmdiac 

4 dimensional during the Phase 11, identifying a shaip decrease of the cardiac 

5 diinensionai during the Phase III, and identifying m increase preceding the 

6 overshoot and a decrease of the cardiac dimensional during the Phase TV, 



1 34. (original): A system according to Claim 24, further comprising: 

2 a programming subcomponent to provide programming support to the 

3 implantable medical device. 

1 35. (original): A system according to Claim 24, wherein l3ie 

2 implan table medical device cotnprises at least one of an implantable cardiac 

3 pacemaker, implantable cardioverter defibriliator, implantable cardiac 

4 resynchronization device, miplantable cardiovascular monitor, and therapeutic 

5 device monitoring and treating structural problems of the heart. 

1 36. (original): A system according to Claim 24, further comprising: 

2 a database to maintain the intracardiac impedance measures. 

1 37. (original): A system according to Claim 24, wherein the 

2 intratlioracic pressure maneuver comprises at least one of the Valsal va maneuver 

3 and Mullet maneuver, 

1 38. (original ): A method for assessing cardiac performance through 

2 transcardiac impedance monitoring, comprising: 

3 directly collecting intracardiac impedance measures through an 

4 implaiitabk medical device; 

5 correlating the intracardiac impedance measures to cardiac dimensional 

6 measures relative to performance of an intrathoracic pressure maneuver; 

7 grouping the cardiac dimensional measures into at least one measures set 

8 corresponding to a temporal phase of the iittrathoracic pressure maneuver; and 
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9 evaiiiating the at least one cardiac dimensional measiires set against a 

10 cardiac dimensiotml trend for the coo?espoiiding iriiratlToracic pressure maneuver 

1 i temporal phase to represent cardiac performance, 

1 39. (original); A method according to Claim 38, wherein the cardiac 

2 diinensional measures comprise at least one of cardiac stroke volvmie, left 

3 ventricular ejection fraction, left ventricular end diastolic dimension, and left 

4 ventricular end systolic dimension. 

1 40. (original): A method according to Claim 3S, further comprising: 

2 evaluating a history of cardiac pertonnance representations; and 

3 recognising a trend within the histojy indicating at least one of 

4 cardiovasciiiar di.sea.se absence, onset, progression, regression, and status qno. 

1 41 . (original): A method according to Claim 38, further comprising: 

2 forming a characteristic signature with the cardiac dimensional trends over 

3 the performance of tiie intrathoracic pressure maneuver: and 

4 comparing an overall cardiac dimensional profile comprising the at least 

5 one cardiac dimensional measures set to the characteristic signature to form a 

6 cardiac performance assessment. 

1 42. (original): A metlrod according to Claim 41 , further comprising: 

2 analyzing the cardiac perfonnance assessment relative to a predefmed 

3 threshold, 

1 43. (original): A method according to Claim 42, farther comprising: 

2 generating a notification responsive to the cardiac performance assessment 

3 substantially non-complying to the predefined threshold. 

1 44, (original): A method according to Claim 38, wherein the 

2 intrathoracic pressure maneuver comprises the Valsalva maneuver, further 

3 comprising: 
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4 coilectmg the mtracardiac impedance measures relative to performance of 

5 tiie Valsalva maneuver. 

1 45. (original); A method according to Ciaim 44, furtlier comprising; 

2 specifying four phases physiologically corresiponding to the performaace 

3 of the V alsalva maneuver, comprising: 

4 defining Phase I corresponding to initial strain; 

5 defining Phase II corresponding to strain duration and cessation of 

6 breathing; 

7 defining Phase III corresponding to strain discontinuation and 
S resumption of norma! breathing; and 

9 defining Phase iV corresponding to recovery, 

1 46. (original): A method according to Ciaim 45, further comprising: 

2 identifying an overshoot of the cardiac diinensional during the Phase IV. 

1 47. (original); A method according to t^laim 46, further comprising; 

2 identifying an increase of the cardiac dimensional during tlie Phase I; 

3 identifying a transient decrease of the cardiac dimensional during the 

4 Phase 11; 

5 iden tifying a sharp decrease of the cardiac dimensionai during the Phase 

6 ni: and 

7 identi fying an increase preceding the overshoot and a decrease of the 

8 cardiac dimensional during the Phase |V. 

\ 48. (original); .4 method according to Claim 38, further comprising: 

2 providing programming support to the implantable medical device, 

1 49. (original ): A method according to Claim 38, wherein the 

2 impianiable medical device comprises at least one of ari implantable cardiac 

3 pacemaker, implantable cardioverter defibrillator, implantable cardiac 

4 resynchronization device, implantable cardiovasculai- monitor, and therapeutic 

5 device monitoring and treating structural problems of the heait. 
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\ 50. (originaf): A mettiod according to Claim 38, forther comprising: 

2 mamtainmg the intracardiac impedance measures in a database, 

1 5 i . (original): A method according to Claim 38, wherein tlie 

2 intrathoracic pressure maneuver comprises at least one of the Valsalva maneuver 

3 and Muiler maneuver, 

1 52. (original): An apparatu,s for assessing cardiac performance through 

2 transcartUac impedance monitoring, coroprising: 

3 means for directly collecting Intmcai-diac impedance measures through an 

4 impiamable medical device; 

5 means for correiating the intracardiac impedance measures to cai-diac 

6 dimensional measures relative to performance of an intrathoracic pressure 

7 maneuver; 

8 means for grouping the cardiac dimensional measures into at least one 

9 measures set conespondiug to a temporal phase of the intrathoracic pressure 
iO maneui'er; and 

i 1 means tor evaluating the at least one cardiac dimensional measures set 

1 2 again^ a cardiac dimensional trend for tlie coiresponding intratiioracic pressure 

13 maneuver temporal phase to represent cardiac performance. 



